Introduction 7 8
The geophagous earthworm Pontoscolex corethrurus, an endogeic species 9 feeding on soil with a low content of organic matter (Lavelle et al., 1987) , exerts an 10 important effect on the soil structure in the upper 10 cm through its burrowing and 11 casting activity. While it has been reported to increase the porosity of compacted soil 12 (Zund et al., 1997) , P. corethrurus is classified as a "soil compacting" earthworm 13 species (Lavelle et al., 1998) because it produces large coalescent aggregates 14 (Barois et al., 1993) . The production of these macroaggregates (>1 cm) increases 15 bulk density and decreases water infiltration (Alegre et al., 1996) , thus causing a 16 strong compaction of the soil surface. This detrimental effect of earthworm activity 17 occurs at a high density of P. corethrurus and in the absence of other earthworm 18 species reducing aggregate size (Barros et al., 2001; Chauvel et al., 1999) .
19
Whereas the importance of charcoal in soil fertility has often been reported 20 (Tryon, 1948; Glaser et al., 2001; Lehmann et al., 2002; Topoliantz et al., 2002) , no 21 published study has yet dealt with its possible incorporation into the soil by P. corethrurus individuals living in burnt areas (Standen, 1988; personal observation) or 23 by other soil fauna. In the present study, we investigated the subterranean activity of 24 P. corethrurus and its growth in the presence of soil and charcoal. 
Material and methods

3
We studied the burrowing activity of P. corethrurus in the presence of native 4 soil and charcoal in two-dimensional microcosms (Evans, 1947; Grant, 1956 ), made 5 of two parallel transparent plastic sheets each 20 cm high x 25 cm wide x 2 mm thick.
6
Bottom and side edges were sealed with 2 mm thick wooden strips, thus allowing 7 earthworm movement and observation of their burrow system and cast deposition.
8
The microcosms were filled with 80 g dry weight of soil on one side; the other half 9 side was filled with 40 g dry weight of a 3:2 (w:w) mixture of charcoal and soil 10 (CHAR+soil). The soil was taken from the upper 10 cm of an oxisol (65% sand, 12% 11 silt and 23% clay content) in a slash-and-burn field in maripasoula (French Guiana).
12
Charcoal was collected on the ground in a recently burnt field. Both substrates were The volume of burrows, the volume of casts filling the burrow system and the 13 growth rate of earthworms were statistically analysed using only nine replicates, one 14 earthworm having died during the experiment. Initial and final fresh weights of worms 15 were compared using paired t-tests. The volumes of casts and burrows in soil,
16
CHAR+soil and both substrates pooled, were compared using t-tests or Mann- 
Results
23
During the experiment, the earthworm weight increased by 36 ± 17 % (mean ± 1 S.D.) and the mean growth increment was 0.13 ± 0.06 g. The final fresh weight (0.49 2 ± 0.15 g, mean ± S.D.) was significantly higher than the initial weight (0.36 ± 0.11 g, CHAR+soil) and burrows in the soil half side were strongly correlated (r = 0.92,
19
P<0.001), as were total black casts and burrows in CHAR+soil (r = 0.95, P<0.001).
20
The total volume of brown casts amounted to 37.3 % of the burrow system on the soil 21 half side and the total volume of black casts 10.6 % of the burrow system in CHAR+soil (Table 2) .
23
Comparisons of burrow systems and cast deposition between soil and
24
CHAR+soil are summarised in CHAR+soil than in soil ( Table 2 ). The ratio of black casts deposited in soil to total 9 black casts was not different of that of brown casts deposited in CHAR+soil to total 10 brown casts, both displaying a high coefficient of variation (Table 2) . 
16
Bigger immature earthworms ingested more soil but not more charcoal-soil mixture 17 than smaller ones, suggesting that, although no correlation between soil ingestion 18 and earthworm growth was found, the soil constituted a nutrient source in contrast to 19 charcoal. This result is reinforced by the presence of feeding cavities in soil only 20 ( Fig.1) , which are burrowed to exploit a food source (Martin, 1982) . The mean growth 21 rate of P. corethrurus appears lower (2.5 % per day) than that found by Lavelle et al.
22
(1987) (5 to 6% per day) at the same soil moisture, despite a similar soil consumption
23
(5.4 g soil per g earthworm fresh weight). We can attribute this difference to the 24 estimating method of soil consumption, Lavelle et al. (1987) results being based on the weight of casts produced and ours on burrow volume and soil bulk density. In our 1 2D microcosms, the soil was poorly compacted and allowed channelling activity 2 without necessariy ingestion of the substrate (Buck et al., 2000) .
3
If all the burrow volume had been ingested by the worms, the ratio of black 4 cast/burrow volume in the charcoal/soil mixture (11%) and that of brown cast/burrow 5 volume in soil (37%) would represent a compaction of the ingested substrate of 9.4 6 and 2.7 for charcoal/soil and soil respectively. This result cannot totally be explained 7 by differences in bulk density ( Table 1 ) and suggests that P. corethrurus may have 
